INTRODUCTION
Tomato is the most important vegetable cultivated under covers. Nowadays, the way vegetables are produced is very important if they are to be environmentally sound. The other thing that the consumers are interested in is the quality of vegetables (Magkos et al. 2003) . Soilless plant cultures are popular in vegetable crop production because of their significant advantages (Gäredal & Lundegärdh 1997 , Jensen 1999 . The most popular and efficient growing medium in soilless crop production are rockwool slabs. The problem with rockwool slabs utilization after com-pleting the growing cycle stimulate researches to introduce other, more environment friendly, growing media to horticultural practice. Wood fiber and coconut fiber are especially promising as ecological horticultural media (Gruda & Schnitzler 2004) .
Tomato fruit quality was assessed for their aroma, content of chemical compounds, dry matter, Brix degree, acidity, single sugars, citric and other organic acids and violatile compounds (Thybo et al. 2006) , tomato components such as vitamin C influence on the antioxidant capacity of tomato fruit (Leonardi et al. 2000, Toor and Savage 2005) . Nowadays, the increasing consumption of fresh vegetables containing bioactive componds is very important. Furthermore, target compounds in plants such as phytochemicals and antioxidants were enhanced by many factors such as breeding programs, growing methods or controlling environmental conditions (Dumas et al. 2003 , Kubota et al. 2006 , Wu & Kubota 2008 , Dyśko et al. 2009 ).
The aim of this work was to compare chemical composition quality traits of cherry and standard tomato cultivars in relation to growing medium and harvest time. Two environmental sound media -coconut fiber and wood fiber were used and compared to standard rockwool medium.
MATERIALS AND METHODS
The experiment was carried out in a greenhouse with controlled microclimate in the year 2008 and 2009 at Warsaw University of Life Sciences. Two tomato cultivars: typical cherry one 'Dasher' with red skin and 'Organza' with yellow skin and two standard ones 'Admiro' and 'DRW 7594' (Monsanto Polska Sp. z o.o. earlier De Ruiter Seeds) were used in the study. Tomatoes were cultivated on organic mediums such as coconut fiber slabs (manufacturer: Ceres Intern.), wood fiber slabs (Steico S.A.) and rockwool slabs (Grodan BV, Master type), commonly used as the standard growing medium for tomato. Slabs dimensions in all cases was 100 x 15 x 7.5 cm (length x width x height). The plants were trained on a single stem up a string according to the high wire system for a long extend growing cykle with the mean density of 2.7 plants . m -2 . Tomatoes were fertigated by a computer controlled dripirrigation system and fertilized with similar rates of macro-and micronutrients, according to the levels recommended for tomato. The amount of the nutrient supply ranged from 70 to 200 cm 3 per plant and was adjusted to the plant growth phase, light conditions as well as growing medium. Nutrients concentration in the solution, EC (electro-conductivity) and pH were continuously controlled and kept at uniform levels for all experimental objects. The concentration of nutrients (in mg . dm -3 ) was as follows: N-NO 3 -210, P -60, K -340, Mg -50, Ca -200, Fe -2, Mn -0.6, B -0.3, Cu -0.15, Zn -0.3, Mo -0.05. The experiment was established in random design, in three replicates, with 8 plants in each.
Fruits for quality evaluation were harvested at the full colored maturity stage at two different dates of harvest: at the beginning of July and at the end of September. At each harvest time, 40 fruits were colected from each combination. One part of them was examined for the chemical quality attributes of tomato fruit, such the content of vitamin C (ascorbic acid) using Tillmans' method, based on 2.6-dichlorophenol-indophenol reduction, and expressed in mg per 100 g of fresh weight, total soluble solids (TSS) content was determined with the digital refractometer and expressed in per cent, titrable acidity (TA) was measured with the potentiometric method according to the Polish norm PN-90 A-75 101/04 and expressed as per cent of citric acid, pH by the potentiometric method -PN-90 A-75 101/06 and total sugars were analysed according to the Luff-Schoorl method. Dry matter was determined by drying fruit samples at 105 o C, in an oven, until reaching a stable weight, and expressed as a per cent. Nitrates (NO 3 ) content was determined spectrophotometrically, with the Fiastar device (Tecator, Sweden), using wavelength 440 nm, and expressed as mg per 100 g of fresh weight, the content of P with the colorimetric test, the content of K and Ca with the flame method.
In each year the statistical analysis was elaborated using three-way analysis of variance, and after that the data was evaluated using the synthesis analysis of variance. Detailed comparison of means was performed by the Tukey's test at the significance level at P=0.05.
RESULTS AND DISCUSSION
The results of the experiment show that the type of tomato cultivar as well as harvest time significantly influenced fruit quality. Higher fruit quality was obtained from cherry tomatoes than the standard ones (Tables  1 & 2) . They had much higher content of dry mass, vitamin C, total sugars, TSS and minerals components such as NO 3 , P, K and Ca. Similar levels of chemical components in tomatoes were observed by many researchers (Petersen et al. 1998 , Binoy et al. 2004 , Thybo et al. 2006 ) and the same tendency for cherry cultivars by Kader et al. (1977) . The highest amounts of the investigated components were contained by cherry fruit tomato of 'Dasher' cv. On the average they had 8.1% of dry master, while 'Organza' cv. only 5.3% and the standard fruits of tomato cultivars only 4.3% of dry matter.
The quality of tomato depended on the harvest time. The contents of dry mass, total sugars, soluble solids, P, K, were significantly higher and vitamin C was lower in tomatoes harvested in July than in September (Tables 1 & 2). Seasonal variations in the vitamin C content were observed in the greenhouse-grown tomatoes by Liptay et al. (1986) , and were directly correlated with temperature variations. In fact, several works report that plants increase their ascorbic acid levels in response to light (Davey et al. 2000 , Dumas et al. 2003 . On the other hand, Raffo et al. (2006) reported no correlation between the antioxidant content and mean solar radiation or average temperature. Furthermore, Hernández et al. (2008) maintained that the sampling period is a more influential factor than cultivar or cultivation methods in the differentiation of tomato samples according to the chemical characteristics.
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In the performed experiment cherry tomato fruits from coconut fiber had higher content of phosphorus and from rockwool -potasium than from other one. Standard tomato fruits cumulated more nitrates when the plants were cultivated on rockwool and also cumulated more nitrates than cherry tomato. It was observed that fruits of all the investigated tomato cultivars contained more sugars when the plants were cultivated on the coconut fiber slabs than on wood fiber slabs or rockwool slabs. Cherry type tomato fruits cultivated on that growing medium were also characterized by higher total soluble solids content. Significant differences were also noted in the content of ascorbic acid in fruits depending on the type of the growing medium on which tomato plants were cultivated. Cherry type cultivars produced fruits with higher content of ascorbic acid when cultivated on coconut fiber slabs than on the remaining media while standard cultivars on the rockwool slabs. These differences could be explained, among others, by different medium humidity or the EC level of the nutrient solutions in the growing slabs. The mean data of EC and pH of the nutrient solutions in the growing slabs was 3.63 dS . m -1 EC and 6.8 pH. However, certain differences were observed in the values of those parameters, depending on the growing medium (Table 3 ). In the case of the cherry type tomato, the nutrient solution of the rockwool slabs showed a higher mean EC value (3.92 dS . m -1 ) than it was observed in other media and in the case of the standard tomato it was the nutrient solution of the coconut fiber slabs -3.70 dS . m -1
. Hernández et al. (2007) confirmed that the cultivation method affected the mineral contents in tomatoes more than the trace element contents. Still Thybo et al. 2006 observed a slight effect of the growing system on tomato quality. A few studies showed that there were no differences in the physico-chemical quality of conventional tomatoes grown in soil or in rockwool slabs. On the other hand, the physiological state of tomato fruit at harvest and electrical conductivity (EC) of the growing medium have more significant effects on tomato quality (Thybo et al. 2005) . Salt enrichment in nutrient solution is known to increase TSS and ascorbic acid content (Petersen et al. 1998 , Zushi & Matsuzoe 1998 , De Pascale et al. 2001 , Fanasca et al. 2007 ). Generally, all the three growing media used in the experiment -coconut fiber, wood fiber and rockwool, proved their suitability in tomato soil-less cultivation, in respect to their influence on the fruit quality traits. Thus, it could be concluded that different cropping systems can be employed without significantly changing the consumtion quality of tomatoes. CONCLUSIONS 1. The type of tomato cultivar as well as the harvest time significantly influenced fruit biological value. Cherry tomatoes had much higher content of dry mass, vitamin C, total sugars, TSS and minerals components, than the standard ones. 2. The highest fruit quality was obtained from red cherry 'Dasher'F 1 cultivar harvested in July. 3. The content of macronutrients in tomato fruit were significantly depend on growing media. The higher content of phosphorus was obtained in tomato fruits from plants cultivated on coconut fiber and nitrates from rockwool. 4. The content of sugars, TSS and ascorbic acid in tomato fruit mostly depended on the growing medium. The most total sugars had fruits from plant cultivated on coconut fiber.
WPŁYW PODŁOŻA I TREMINU ZBIORU NA WARTOŚĆ BIOLOGICZNĄ OWOCÓW POMIDORA TYPU CHERRY I STANDARDOWEGO Streszczenie Obiektem badań była ocena wybranych, chemicznych cech jakościowych owoców pomidora w zależności od rodzaju podłoża i terminu zbioru. Pomidor typu cherry ('Dasher' i 'Organza') i standardowy ('Admiro' i 'DRW 7594'), uprawiano na trzech podłożach w kontrolowanych i monitorowanych warunkach mikroklimatu szklarni oraz fertygacji roślin. Przyjazne dla środowiska podłoża takie jak włókno kokosowe i drzewne porównywano z wełną mineralną jako powszechnie używanym podłożem w uprawach hydroponicznych warzyw. Jakość pomidora w istotny sposób zależała od odmiany i terminu zbioru owoców. Najwyższą jakość miały owoce odmiany cherry 'Dasher' F 1 , zbierane w lipcu. Zawartość makroskładników w owocach zależała od podłoża. Najwyższą zawartość fosforu uzyskano w owocach roślin uprawianych na włóknie kokosowym, a azotanów uprawianych na wełnie mineralnej. Pomidory uprawiane na badanych podłożach różniły się głównie zawartością cukrów, substancji rozpuszczalnych w soku komórkowym oraz kwasu askorbinowego. Najwięcej cukrów miały owoce z roślin uprawianych na włóknie kokosowym. Badane podłoża mogą być stosowane w uprawach bezglebowych bez istotnej zmiany jakości pomidora.
